Abstract
We describe a method employing a plastic scintillator coupled to a fast photomultiplier tube to generate a timing pulse from the x-ray bursts emitted from a synchrotron radiation source. This technique is useful for performing synchrotron experiments where detailed knowledge of the timing distribution is necessary, such as time resolved spectroscopy or fluorescence lifetime experiments. By digitizing the time difference between the timing signal generated on one beam crossing with the timing signal generated on the next beam crossing, the time structure of a synchrotron beam can be analyzed. Using this technique, we have investigated the single bunch time structure at the National Synchrotron Light Source (NSLS) during pilot runs in January, 1989, and found that the majority of the beam (96%) is contained in one rf bucket, while the remainder of the beam (4%) is contained in satellite rf buckets preceeding and following the main rf bucket by 19 ns.
(
In order to perform timing experiments such as time resolved spectroscopy or fluorescence lifetime measurements at synchrotron radiation facilities, it is necessary to obtain a timing signal that is accurately synchronized to the incident beam. The most common method for obtaining this timing signal is to sample the radio-frequency (If) signal that powers the synchrotron's accelerating cavities with a zero-crossing discriminator. As the If cavities and associated power supplies are usually located many meters away from the experimental area, a long cable is required to carry the timing signal to the experimental area, frequently resulting in electrical noise and subsequent timing jitter because of ground loops and antenna effects. In addition, the time difference between the If crossover and This device is usually placed to one side of our sample in a portion of the incident x-ray beam that is not being used to irradiate the sample. In this configuration, it can be • the intrinsic timing resolution of our device is subtracted from the 2.3 ns FWHM of the central peak, we measure a 1.9 ns FWHM variation in the bunch rotation period.
In conclusion, we have constructed a simple device based on a photomultiplier tube and . plastic scintillator that provides a timing pulse synchronized within 1.2 ns of the arrival time of an x-ray pulse. The device is useful for x-ray energies above a few ke V, and can operate with fluxes as low as. a few tens to hundreds of x-rays impinging on the device. In 
